Abstract. At ambient pressure, the hydrogenated (h8) and deuterated (d8) κ-(BEDT-TTF) 2 Cu[N(CN) 2 ]Cl organic compounds are Mott insulators. Under a pressure of a few hundreds bars, an unconventional metallic state is induced and a superconducting one is observed below 13 K. In the insulating state, dc resistivity measurements have always indicated traces of superconductivity at low pressures (~ 1 bar) although the most recent pressure-temperature phase diagrams are surprisingly silent on that issue. We have studied this unusual superconducting phase in both h8 and d8 single crystals by measuring the parallel and perpendicular microwave resistivities and dielectric constants as a function of temperature, pressure and magnetic field. For all pressure values, anomalies are always detected below 11 K; their behavior in a magnetic field is consistent with superconductivity.
INTRODUCTION
The family of organic compounds κ-(BEDT-TTF) 2 X are model systems to study not only the Mott transition in two dimensions but also the close proximity between antiferromagnetism (AF) and superconductivity (SC). Recent phase diagrams [1, 2, 3, 4] of the hydrogenated compound with X = Cu[N(CN) 2 ]Cl (abbreviated κ-(ET 2 )Cl) indicate that it is an AF insulator at ambient pressure and is understood as a Mott insulator driven by strong electron correlations. When a ∼ 300 bars hydrostatic pressure is applied, it becomes metallic and a SC state is induced below 13 K. No traces of superconductivity were reported in these diagrams below 200 bars. However, dc [5] and microwave [6] electronic transport measurements have always indicated traces of superconductivity at low pressures in both the hydrogenated (h 8 ) and deuterated (d 8 ) salts.
In this paper we investigate the superconducting state of h 8 and d 8 κ-(ET 2 )Cl crystals by studying the microwave resisitivity ρ and dielectric constant ε as a function temperature, magnetic field and pressure.
EXPERIMENT
We used a standard microwave cavity perturbation technique to obtain the resistivity ρ and dielectric constant ε parallel and perpendicular to the organic planes. A rectangular copper resonator is used in a TE 102 transmission mode at 17 GHz. Following the insertion of the sample in the electric field, the simultaneous measurement of the relative frequency shift ∆ω/ω and the variation of the quality factor ∆(1/2Q) can yield ρ and ε by using the quasistatic approximation. The electrocrystallization growth method yields tiny "platelet shaped" crystals from which we constructed an ovoid sample whose long axis is oriented in the electric field (small depolarization factor). Quasi-hydrostatic pressure on the sample was achieved by applying different amounts of silicone fluid at ambient temperature.
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RESULTS AND DISCUSSION
The resistivity ρ ⊥ is highly sensitive on different phases appearing at low pressures. We show in figure  1a ) the temperature dependence of ρ ⊥ at different pressures for the h 8 compound. At ambient pressure an insulating behavior (dρ/dT < 0) is observed. Around 35 K a crossover toward a less insulating state is signalled by a change of slope. Another change in dρ/dT occurring ∼ 27 K is likely due to the AF Néel state. An important decrease in ρ ⊥ is observed below 11 K and magnetic field effects indicate likely superconducting domains. As pressure is increased, a metallic behavior is progressively induced (dρ/dT > 0) over the range 25-60 K with the crossover shifting to higher temperatures, in agreement with previous phase diagrams [5] . A superconducting anomaly is maintained below 11 K at all pressures. The important residual resistivity at low temperatures and the rather weak SC critical temperature (11 K) relative to the optimum value (13 K) is possibly due to a non hydrostatic or inhomogeneous pressure. 
